Computer-aided design of the stability of pyruvate formate-lyase from Escherichia coli by site-directed mutagenesis.
Using computer-aided design of single-site mutations, three amino acid residues determined by changes in folding free energy between wild-type (wt) and mutant proteins were exchanged to enhance the stability of pyruvate formate-lyase (PFL). The mutant enzymes were tested for properties such as optimum temperature, optimum pH, kinetic parameters, and stability to temperature. There were two mutant variants, Glu336Cys and Glu400Ile, that exhibited increased thermostability as compared to the wt enzyme. The melting temperatures (T(m), the temperature at which 50% inactivation occurs after heat treatment for 20 min) of Glu336Cys and Glu400Ile increased by 3.7 and 2.2 respectively. They also showed an increase in half life of about 1.80 and 2.21-fold, whereas Ala273Cys showed a slight decrease as compared with the wt enzyme.